And some barriers are institutional, the product of a system designed for men with families to support their personal lives. Solutions designed by research address one or more of these causes with source-specific interventions. For individual barriers, professional development workshops help make the implicit explicit. For interactional barriers, learning about implicit bias can reduce its impact. For institutional barriers, policy review and reform, such as enacting stopthe-tenure clock and dual-career policies, make the academy more people-friendly. To include as many excellent minds as possible in the STEM enterprise, it is necessary to transform the institution, not "fix the women. " Such transformation must be well thought out and purposefully enacted. Still, change is slow: even the best programs will take a decade or more to reap the benefits.
GENDER INEQUITY IN SCIENCE, TECHNOLOGY, ENGINEERING AND MATHEMATICS (STEM)
The proportion of ocean science doctoral degrees awarded to women has increased from 0% in 1966 (NSF, 2004 ) to 40% in 2002 and 48% in 2012 (NSF, 2013 . However, as Orcutt and Cetinić (2014, in this supplement) show, with a couple of exceptions, there are fewer women on the faculties of oceanographic institutions than the number of women PhDs would predict: 20% at the full professor level, 30% at the associate professor level, and 40% at the assistant professor level.
In response to a mandate from Congress, the National Science Board (the US National Science Foundation's [NSF] governing body) has provided data biannually since 1966 on science and engineering indicators. These data reveal gaps in the supply of women to STEM (science, technology, engineering mathematics). Among the findings: women are earning an increasing share of STEM undergraduate and graduate degrees, but there are not corresponding increases in STEM faculty. During the 1980s and 1990s, NSF program officers responded to this issue by launching a series of programs (Rosser and Lane, 2002) , including grants for visiting professorships, graduate fellowships, and POWRE (Professional Opportunities for Women in Research) awards, all designed to retain women in the academic pipeline by providing them with financial support. These programs were well intentioned, but yielded frustratingly few results: the numbers of women retained in faculty positions did not increase substantially, particularly in the physical sciences (Rosser, 2004) .
In 1999, MIT released a report on data gathered by the institution's own faculty demonstrating that MIT resources were not distributed evenly by gender after accounting for years at rank and productivity of faculty (MIT, 1999) . The MIT president then convened a January 2001 meeting with presidents of eight additional prestigious universities, along with women scientists, to discuss gender inequality. The participants released a statement admitting there was structural, systemic gender inequity at their institutions, and announced steps they would undertake to address the issue (Rosser, 2004; MIT News Office, 2001) . MIT published an updated report in 2011, describing the progress made in gender equity at that institution (MIT, 2011) .
Two months after the release of the 2001 report, NSF launched the ADVANCE (not an acronym) program (NSF, 2001 ). The program offered several "tracks" (types of grants).
One track, which is no longer available, took a traditional approach, offering fellowships to women in career transitions.
The signature track, Institutional Transformation (IT), which is still being funded, takes a different route to gender equity.
It acknowledges and addresses what is now understood to be a systemic problem: the academic institution, including its climate, its policies, and practices. ADVANCE-IT is designed to fix the institution, not the women, to transform academia into a place where women as well as men can thrive. IT awards go to academic institutions and enable self-study to identify institutional barriers to women's success and to devise and implement creative ways to lower the barriers.
1 Each institution is unique; some barriers may be idiosyncratic while others are shared among many or most institutions of higher education. As of this writing, 60 institutions have received ADVANCE-IT awards, and analyses of the impacts are currently in press (see NSF's ADVANCE website for a portfolio analysis to be released soon).
The IT-Catalyst track (formerly IT-START) has a sim- 
WHY DOES INEQUITY PERSIST? WHAT CAN WE DO ABOUT IT?
Research from ADVANCE awards reveals that barriers for women have different sources; thus, strategies for addressing a given barrier should be designed to fit the source or sources.
The first two rounds of IT awardees experimented widely with strategies while conducting detailed sociological, psychological, ethnographic, and/or organizational research on the processes they were undertaking (e.g., Bilimoria and Liang, 2011) . Later awardees built on these results and expanded and another and with students, staff, and administrators. There are barriers that arise from institutional practices and policies (Risman, 2004) . Different approaches are required for addressing a given type of barrier, and they are discussed in turn. Potential barriers, along with solutions devised by ADVANCE awardees, are also described. as an incentive to attend always helps). Although much attention has rightly been paid to the needs of beginning faculty, ADVANCE research indicates that the promotion-to-full process is obscure for many faculty-of both genders (Britton, 2010; Berheide, 2014) ; fully promoted faculty also benefit from professional development. Mentors should be given guidance on how to be a good mentor (Pfund et al., 2006) ; mentor-mentee pairs should meet on a regular basis with a goal for each meeting. When the pair is not a good fit, it should be OK to acknowledge it and reassign faculty with no guilt and no blame.
INDIVIDUAL BARRIERS »
Note that these solutions are not intended to "fix the woman, "
to mold her to fit the institution. The purpose of these solutions is to make the implicit explicit, to help leaders identify and communicate the information necessary for their colleagues to succeed. Note also that such programs will benefit men as well. Not all men are plugged into the "right" (Lozier, 2009; Gerber, 2010) . ASCENT
(Atmospheric Science Collaborations and Enriching
NeTworks) is a similar program for women in meteorology (Avallone et al., 2013; Hallar et al., 2015) .
In addition, women may lack advocates. Mentors provide advice and counseling; advocates will stand up for a colleague and actively promote his or her advancement. a department achieve civility. Generally, most faculty want a civil atmosphere; engaging these faculty as allies to turn around a negative atmosphere can be effective. Hiring the right people is also important; but this does not mean hiring people "just like me" (Sutton, 2007) . biases? Can we take another look at the applications to make sure we haven't skipped over a promising candidate? Is our evaluation biased? Both men and women write better letters of recommendation for men than for women (Trix and Psenka, 2003) . 2. Temporary assignment shifts, for example, a faculty member's full-time equivalent (FTE, or whatever acronym is used by your institution) may be assigned to all research, or all teaching for short terms, as needed.
INTERACTIONAL BARRIERS 2 »
3. Leave for fathers should be equal to leave for mothers.
Recent research indicates that men need and take such leaves to help their families and not to "game the system" by using the time to write papers and grant proposals;
STEM faculty in general are less likely to take leaves for fear of falling behind in their research (Lundquist, et al., 2012) . Institutions should provide a climate that supports using the policies.
4. Part-time appointments, whether temporary or not, can enable faculty to get through critical family transitions while the institution need not lose its investment in the faculty member.
"
Ensuring faculty diversity is not just about being fair. Diversity has been demonstrated to improve creativity in working groups: when a set of people in a group feel as though "we are all the same," they implicitly assume that all hold the same knowledge and often fail to share unique knowledge.
"
. "
The ADVANCE program has taught us a great deal about what needs to change in the academy and how to change it to be more equitable to all. The ocean sciences will benefit if we keep thinking about our work as a social enterprise that welcomes the best and brightest, whatever they look like.
" .
5. Address Dual Careers. Eighty percent of STEM women are partnered with a STEM man; nearly 60% of STEM men are partnered with a STEM woman (Schiebinger, et al., 2008) .
ADVANCE-generated solutions include the Rensselaer- (Drago, et al., 2006 Another set of factors affects how our newest colleagues obtain their first jobs. Postdoctoral positions last longer, and excellent people move from one postdoc to another with no promising "permanent" job in sight. Many students begin their careers saddled by debt. These students are lured away from academia by jobs that will help them eliminate that debt. Will excellent students be lost from the academic pipeline forever? We might contemplate what the business world calls "on-ramps" and "off-ramps" (Hewlett and Luce, 2005): mechanisms to ease faculty into and out of non-academic hiatuses, hiatuses that enrich their experiences and make those who take them even more valuable to the academy. The
University of Washington's ADVANCE program developed an "on-ramps" workshop for engineers (http://www.engr.
washington.edu/onramp). Would such a program be effective for oceanography?
Ensuring faculty diversity is not just about being fair.
Diversity has been demonstrated to improve creativity in working groups: when a set of people in a group feel as though "we are all the same, " they implicitly assume that all hold the same knowledge and often fail to share unique knowledge.
But in a group where it is clear that people come from different backgrounds, that implicit assumption doesn't activate, and group members share more knowledge, arriving at more creative solutions to problems (Page, 2008; Phillips, 2014) .
The ADVANCE program has taught us a great deal about what needs to change in the academy and how to change it to be more equitable to all. The ocean sciences will benefit if we keep thinking about our work as a social enterprise that welcomes the best and brightest, whatever they look like. 
RESOURCES

